Objective-To investigate the extent to which risk factor patterns associated with coronary artery disease (CAD) Results-Lp(a) lipoprotein, total cholesterol, and serum insullin were independent predictors of the severity of CAD in patients of Indian origin and in those of North European origin. In both groups, there was strong correlation between paternal and filial serum insulin (r = 0-41 Indian origin, r = 0*49 North European, P < 0.001), Lp(a) lipoprotein (r = 0 44
Setting-Patients attending a regional cardiac centre and their families. Patients-102 consecutive male patients of Indian origin undergoing diagnostic coronary angiography for suspected angina and 89 of their sons aged between 15 and 30 years; 102 age matched male European patients and 82 sons. Main outcome measures-Father son correlations for risk markers predicting the severity of parental CAD; differences in mean levels of these markers between young males of Indian origin and those of North European origin. Results-Lp(a) lipoprotein, total cholesterol, and serum insullin were independent predictors of the severity of CAD in patients of Indian origin and in those of North European origin. In both groups, there was strong correlation between paternal and filial serum insulin (r = 0-41 Indian origin, r = 0*49 North European, P < 0.001), Lp(a) lipoprotein (r = 0 44
Indian origin, r = 0-48 North European, P < 0-001), and total cholesterol (r = 0*39 Indian origin, r = 0 45 North European, P < 0.001) concentrations, and the risk factor profiles of the sons were predictive of CAD severity in their fathers. Sons of patients of Indian origin had significantly higher serum insulin (Indian origin 14*3 mU/l v North European mUll, P = 0.002) and Lp(a) lipoprotein (Indian origin 191 mmonl/ v North European 10 5 mmolIl, P = 0-001) concentrations than sons of patients of North European origin. Conclusions-Apparently healthy young men aged 15-30 years from either ethnic community already reflect risk marker patterns associated with coronary artery disease in their parents, both for genetically determined factors such as Lp(a) lipoprotein and environmentally influenced factors such as insulin and cholesterol. Health promotion measures aimed at reducing the prevalence of CAD should include the adolescent and young adult populations, particularly those with a family history of CAD, or who are from ethnic communities in which this diagnosis is prevalent. (Br HeartrJ 1995; 74:318-323) Keywords: coronary artery disease; risk factor patterns in fathers and sons; ethnic populations.
All groups of Indian origin in the United
Kingdom have an increased incidence and prevalence of, and mortality from, coronary artery disease (CAD).' Much of the current literature concerning these populations refers to people over the age of 40 years, most of whom were born outside the United Kingdom. It has been emphasised that if current trends in mortality associated with CAD continue, there may be a threefold increase in standardised death rates in the United Kingdom community of Indian origin by the year 2005.2 It is important to know to what extent increased risks can be extrapolated to the next generation of individuals of Indian origin, who were born and raised in the United Kingdom.
We have previously shown a consistent association of conventional coronary risk factors with severity of angiographically assessed CAD in patients of Indian origin and in those of North European origin undergoing diagnostic coronary angiography.3 In the present study we have measured an extended range of risk factors for CAD in new cohorts of patients of Indian origin and of North European origin undergoing angiography for suspected angina, and also in their "healthy" male offspring aged [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Venous blood samples were taken between 9 00 and 10 00 am after an overnight fast. Samples from patients were taken six weeks after angiography. Samples were treated with fluoride/EDTA for glucose estimation and collected into dry containers for determination of serum cholesterol and high density lipoprotein (HDL) cholesterol, serum nonesterified fatty acid, serum triglycerides, serum insulin, serum apolipoprotein B, and serum Lp(a) lipoprotein. Plasma or serum samples were separated promptly and stored at -70°C. Total cholesterol, HDL cholesterol, and triglycerides were determined by the CHOD-PAP method (Boehringer Mannheim, Germany). Serum apolipoprotein B concentration was measured by a rate immunoephelometric method5 using the Beckmann array, with antisera and standards supplied by the manufacturer (Beckmann Instruments, Palo Alto, California, USA). The method was repeatedly calibrated against a secondary serum standard the apolipoprotein B concentration of which was determined using a primary standard of density 1-040-1-053 g/ml isolated by ultracentrifugation.6 Lp(a) lipoprotein concentrations were measured using a two site immunoradiometric method (Pharmacia, Uppsala, Sweden). Nonesterified fatty acid was measured enzymatically (Wako Chemicals, Germany). Serum insulin was measured by radioimmunoassay7 using a double antibody solid phase technique (Pharmacia, Uppsala, Sweden), and plasma glucose by the GOD-PAP method (Boehringer Mannheim, Germany). Quality control standards were used for all techniques, and assays were performed within four weeks of taking the sample.
Triglyceride, HDL cholesterol, insulin, Lp(a) lipoprotein, and non-esterified fatty acid concentrations, and coronary stenosis scores were logarithmically transformed to normalise their distributions before analysis of variance (with Newman Keuls test for multiple group comparisons). Distributions of categorical variables were compared using the x2 test. Serum concentrations and blood pressure were adjusted using age and body mass index8 as covariates; adjusted values were compared and are shown in the tables. Analysis was performed using SPSS software (Statistical Package for Social Sciences, Release 5).
Results

COMPARISON BETWEEN PATIENTS OF INDIAN ORIGIN AND NORTH EUROPEAN ORIGIN
The mean (range) age of the patients of Indian origin was 54-7 (32-72) years and of those of North European origin 53-7 (35-76). Table 1 gives the physical, behavioural, and angiographic features of the patients of Indian origin and of those of North European origin. There were 33 Gujerati Hindus, 14 Gujerati Muslims, 30 Punjabi Sikhs, and 25 Punjabi Muslims in the Indian origin group.
Patients of Indian origin had more widespread coronary disease and greater waist hip ratios; patients of North European origin drank more alcohol, were more likely to be current smokers, and were more likely to have single vessel disease. Glucose, total cholesterol, HDL cholesterol, and triglyceride concentrations, and Values are mean or percentage (95% confidence intervals) (adjusted for age and body mass index).
blood pressure measurements were similar in the two groups after adjusting for age and body mass index ( We further investigated joint associations between potential predictor variables and disease extent by multiple regression analysis using the log transformed coronary score as dependent variable. Potential predictor variables were those with an apparently significant association with coronary score on univariate analysis plus variables such as smoking habit which might be expected on "a priori" grounds to be associated with coronary disease. Variables were entered in order of decreasing strength of univariate correlation. Table 5 summarises the results of multivariate (table 7) .
FATHER SON COMPARISONS
There was correlation in both ethnic groups between parental and filial insulin, Lp(a) lipoprotein, and total cholesterol concentrations (table 8) . A relatively weaker correlation was observed for HDL cholesterol in each group, and for non-esterified fatty acid and waist hip ratio in participants of Indian origin. Indeed, one of the reasons we were anxious to study the children of patients with angina was the possibility that reduced physical activity resulting from angina might itself alter the risk factor pattern. 
